DERWENT- 1995-234272 
ACC-NO : 

DERWENT- 199531 
WEEK: 

COPYRIGHT 2005 DERWENT INFORMATION LTD 

TITLE: Undulator magnetic field measuring device for particle 

accelerator - has wire for induction which is sandwiched 
between pair of electrodes with magnetic field measurement 
device and provided on moving device 

PATENT-ASSIGNEE: SUMITOMO ELECTRIC IND CO[SUME] 

PRIORITY-DATA: 1 993 JP-02 84 8 91 (November 15, 1993) 

PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN- 1 PC 

JP 07139902 A June 2, 1995 N/A . 005 G01B 007/00 



APPL I CAT I ON-DATA : 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

JP 07139902AN/A 1993 JP-0284891 November 15, 1993 

INT-CL (IPC) : G01B007/00, G01B021/00 , H05H007/00 
ABSTRACTED-PUB-NO: JP 0713 9902A 



BASIC-ABSTRACT: 

The device has a wire (10) for induction which is fixed along the 
measuring part. A radio frequency is applied to the wire by an 
oscillator (17) . The wire is sandwiched between a pair of electrode 
boards (15) . The pair of electrode support magnetic field measurement 
element (16) and provided over a moving device (11) . 

The position of the magnetic field measurement element are adjusted 
in such a way, the potential difference between them is zero. Even if 
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the measuring path becomes long, the pair of electrodes move along 
the straight line path of the wire. 

ADVANTAGE - Enables linear setting of measuring device even when wire 
has long measuring path. 
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..This document has been translated by computer. So the translation may not reflect the original precisely. 
;.**** shows the word which can not be translated. 
I.ln the drawings, any words are not translated. 

)ET AILED DESCRIPTION 

Detailed Description of the Invention] 
0001] 

Industrial Application] This invention relates to the migration measuring device with the need of measuring maintaining 
i fixed distance and moving a measuring device from the measuring object-ed used for magnetic field measurement of 
he undulater of the magnet for accelerators etc., for example. 
0002] 

Description of the Prior Art] There is a magnetic field measuring device used for magnetic field measurement of the 
indulater of for example, the magnet for accelerators as a migration measuring device which measures while 
naintaining a fixed distance and moving a measuring device from the measuring object-ed. 

0003] In such a magnetic field measuring device, since the reinforcement of a field is in inverse proportion to distance 
n case the reinforcement of a field is measured along with a magnet, it is necessary to measure by always keeping the 
listance of a magnet and a measuring device constant. 

0004] Therefore, the invention-in-this-application person proposed the magnetic field measuring device using a laser 
>eam in Japanese Patent Application No. No. 61263 [ four to ]. 

0005] The measuring device using this laser beam consists of the induction light generating section 1 which generates a 

aser beam along a measurement way, and a traveller 2 loading a measuring device, as shown in drawing 4 . 

0006] The induction light generating section 1 consists of laser photogenic organ 2a for X axonometry criteria, electric- 

;ye 2b, and laser photogenic organ 3a for Y axonometry criteria and electric-eye 3b, and generates two laser beams for 

nduction. 

0007] The traveller 2 consists of the Z-axis stage 4 arranged in parallel with a laser beam, an X-axis stage 5 prepared on 
he Z-axis stage 4, and a Y-axis stage 6 prepared on the X-axis stage 5, and the rod-like probe electrode holder 8 with 
vhich the magnetometric sensor 7 was formed at the tip is attached in the Y-axis stage 6. 

0008] Besides, the account X-axis stage 5 moves the Y-axis stage 6 to X shaft orientations by the X-axis stage 5 by 

>perating adjustment knob 5c by operating adjustment knob 4c by moving to Z shaft orientations by the Z-axis stage 4. 

Moreover, the probe electrode holder 8 moves to Y shaft orientations by operating adjustment knob 6c. 

0009] Furthermore, a tip is located in the laser beam on the street of X-axis laser light-emitting part 2a, and, as for the 

)robe electrode holder 8, 1 side is located in the laser beam on the street of Y-axis laser light-emitting part 3a. 

0010] In case measurement is begun, it adjusts so that the adjustment knobs 4c and 5c may be operated and the probe 

electrode holder 8 may interrupt the laser beam of X-axis2a and Y-axis laser light-emitting part 3a by the half. And the 

>utput of each light sensing portion 2b at that time and 3b is measured, and it considers as the reference value. 

001 1] The appropriate back, adjustment knob 4c is operated and the magnetic field of the location which was moved 

ind met [ stage / 5 / X-axis ] the laser beam in the Z-axis stage 4 top is measured. If the probe electrode holder 8 shifts 

rom a laser beam according to the error in that case 4, for example, a Z-axis stage, etc., it will become change of the 

imount of protection from light of a laser beam, and X of the gap and Y component will be detected by each electric-eye 

!b and 3b. 

0012] For this reason, by operating the adjustment knobs 5c and 6c, and positioning by amending a gap of the probe 
electrode holder 8, a magnetometric sensor 7 maintains the straight-line top set up by the laser beam as a measurement 
vay, and can always move a distance fixed from a coil now in it so that that detection value may become equal to said 
eference value. 
0013] 

Problem(s) to be Solved by the Invention] However, in the measuring device using the above-mentioned laser beam, 
ince the inclination of a probe electrode holder is adjusted by change of the amount of protection from light of a laser 
jeam, when a measurement way is long, laser beams are scattered about in Chile in air etc., the light income of breadth 
ind an electric eye becomes less, sensitometry falls, and there is a problem that the straight-line top which the 



jositioning accuracy of a probe electrode holder got worse, and was set up as a measurement way is unmovable. 

0014] Then, the technical problem of this invention is enabling it to move in the straight-line top to which was provided 

vith the migration measuring device with which the positioning accuracy of a probe electrode holder does not get worse 

iven when a measurement way was long, and the probe electrode holder was set as a measurement way. 

0015] 

Means for Solving the Problem] In order to solve the above-mentioned technical problem, by this invention, it referred 

0 on the basis of the wire for induction stretched along the measurement way, and its wire, and while positioning the 
upported measuring device (sensor etc.), it considered as the configuration which consists of a traveller which moves on 

1 measurement way. 

0016] A RF is impressed to the above-mentioned wire and you may make it refer to a wire through that RF at this time. 
0017] moreover, the conductor of the pair which counters a traveller as a detection means of the RF - a plate - 
ireparing - the conductor - you may make it insert a wire with a plate 

0018] Furthermore, you may make it establish an amendment means to amend bending of the above-mentioned wire. 
0019] 

Function] Thus, in the migration measuring device constituted, the desired value of the measuring point of a measuring 
levice is set up by the wire stretched along the measurement way. And it asks for deflection with the current position of 
i measuring device on the basis of the desired value, and the location of a measuring device is decided to make the 
leflection into zero. 

0020] Thus, in order to set up desired value with a wire, even when a measurement way becomes long, the wire itself 
loes not spread, or it does not become small, and desired value does not change with the die length of a measurement 
vay. Therefore, if a wire is stretched in the shape of a straight line and passed, a measuring device can move in the 
traight-line top directed by the wire. 

0021] If a RF is impressed to a wire and it enables it to refer to a wire from that signal at this time, desired value will be 
tcquired by non-contact. 

0022] moreover, the conductor of the pair which counters detection of this RF - when a wire is inserted with a plate (it 
:onsiders as an electrode plate below), a capacitor is formed between a wire and each electrode plate, and the high- 
requency voltage of the same frequency occurs to each electrode plate with a capacity in the meantime. The magnitude 
if this high-frequency voltage is decided by capacity formed of an electrode plate and a wire, and that capacity is 
lecided at intervals of a wire and an electrode plate. 

0023] That is, if the potential difference generated to a two-electrodes plate serves as zero and the wire inclines toward 
dther when there is a wire in the center of the electrode plate of a pair, the potential difference will occur. 
0024] Therefore, the deflection of the traveller on the basis of a wire is detectable from this potential difference. 
0025] Furthermore, if the electrode plate of a pair parallel to X shaft orientations and the electrode plate of a pair 
)arallel to Y shaft orientations are formed in a wire at this time, the X-axis of deflection and the deflection component of 
{ shaft orientations are detectable from one wire. 

0026] Under the present circumstances, although the laid wire produces bending in Y shaft orientations for a self-weigh 
Lnd a detection error is produced, that error can prevent a detection error, if that calculation value amends by 
ipproximating bending as a catenary curve from the location from the supporting point which supports a wire, the unit 
veight of a wire, and the water carvel-built force to a wire, since it is computable beforehand. 
0027] 

Example] Hereafter, the example of this invention is explained based on a drawing. 

0028] One example of the migration measuring device of this invention is typically shown in drawing 1 . 

0029] This migration measuring device consists of a wire 10 for induction, and a traveller 1 1 . 

0030] The wire 10 for induction forms a stanchion 12 in the both ends of a measurement way, it is built between the 

tanchion 12, and a straight-line-like measurement way is set up. 

003 1] On the other hand, a traveller 1 1 consists of a Z-axis stage 13 arranged in parallel with a wire 10, and an X-axis 
.tage 14 prepared on the Z-axis stage 13, and if for example, an adjustment knob (not shown) is operated, it will move 
he X-axis stage 14 to Z shaft orientations by the Z-axis stage 13. 

0032] Moreover, if the electrode plate 15 of the pair which counters is formed on both sides of the wire 10 in parallel 
vith a wire 10 on the X-axis stage 14 and an adjustment knob (not shown) is operated, it will move to X shaft 
mentations by the X-axis stage 14. The magnetic field measurement component 16 is attached in the electrode plate 15. 
0033] On the other hand, an oscillator 17 is connected to said wire 10, and high-frequency voltage is impressed to it. 
v4oreover, the 2 phenomenon oscilloscope 18 is connected to the electrode plate 15, and the high-frequency voltage 
generated to each electrode plate 15 is observed. 

0034] This example is constituted as mentioned above and can amend distortion of X shaft orientations of the Z-axis 
tage 13 in this migration measuring device. 



0035] That is, in case measurement is begun, an oscillator 17 is operated and the RF signal of a suitable frequency is 
mpressed to a wire 10. 

0036] And an adjustment knob is operated, and the X-axis stage 14 is located so that a wire 10 may come in the center 
)f the two-electrodes plate 15, so that the high-frequency voltage generated to the two-electrodes plate 15 may be 
>bserved and both electrical potential differences may serve as the same peak value with the capacity which an 
)Scilloscope 18 is operated and is produced between each electrode plate 15 and a wire 10. 

0037] Next, an adjustment knob is operated, the X-axis stage 14 is moved to Z shaft orientations, and a magnetic field i< 
neasured along a measurement way. 

0038] If a gap arises on the X-axis stage 14 according to the error in this case 13, for example, a Z-axis stage, etc., the 
ocation of the wire 10 between the electrode plates 15 will shift by that gap, and the electrical-potential-difference 
lifference according to that gap will be detected by the oscilloscope 18. 

0039] Therefore, if it is made for a wire 10 to be located in the center of the two-electrodes plate 15 as operate an 
idjustment knob, the X-axis stage 14 is adjusted, the electrical-potential-difference difference is abolished and both the 
letection electrical potential difference becomes the same value, to the criteria location set up by the wire 10, as the 
leflection becomes zero, position control will be made, and a fixed detection location will be held to X shaft 
mentations. 

0040] Since the wire 10 stretched and passed to the measurement way whole region performs this position control, even 
vhen a measurement way becomes long, a wire 10 spreads like a laser beam, and does not change with the die length of 
i measurement way, and it causes the sensibility fall of a detector, and does not cause the bottom of the wrong of 
letection precision. Therefore, the magnetic field measurement component 16 can move to X shaft orientations in the 
.traight-line top set up by the wire 10 as a measurement way. 

0041] If what rotated the electrode plate 15 90 degrees to the circumference of the Z-axis is prepared and it adjusts like 
he case of X shaft orientations to Y shaft orientations as the alternate long and short dash line of drawin g 1 shows, the 
traight-line top set up by the wire 10 as a measurement way also to Y shaft orientations in the magnetic field 
neasurement component 16 can be moved. 

0042] In this case, a Y-axis stage is established in a migration measuring device, and that Y-axis stage is made to 
upport the magnetic field measuring device 16. As the one attempt, as shown in drawing 2 , what prepared what 
combined the electrode plate 15 of X shaft orientations and Y shaft orientations with the core box in the probe electrode 
lolder 8 can be considered. 

0043] Although a wire 10 produces bending in Y shaft orientations with a self-weight and it serves as a detection error 
it this time, if the water carvel-built force of the unit-length weight of a wire 10 and a wire 10 understands this bending, 
.ince it is computable, only the part of bending should amend the detection value of the electrode plate 1 5 with that valu< 
)eforehand. 

0044] The approximate expression of a catenary curve is shown in a formula (1) as a package which can be used for this 

;ount. Moreover, a catenary curve is shown in drawing 3 . 

0045] 

'=ccosh(x/c) , l=csinh(x/c) 
-d) 

I=y-c=c{cosh(x/c)-l } 

t is here and is c=T/WC. (m) T: Water carvel-built force of a wire (Kgf) 
NC : unit-length weight of a wire (Kgf/m) 

: Electric-wire true length from the minimum point of an electric wire to an any selected point (x y) (m) 

1: The dip from x and y point (m) 

0046] 

Effect] Since this invention is constituted as mentioned above and was made to position using the wire, even when a 
neasurement way covers a long distance, it can move the straight-line top set up by the wire as a measurement way in 
neasuring devices (sensor etc.) with a sufficient precision. 

0047] For this reason, the detection precision of measuring devices (sensor etc.) can be raised. 
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XAEMS ^ 

Claim(s)] 

Claim 1] The migration measuring device which refers to on the basis of the wire for induction stretched along the 
neasurement way, and its wire, and consists of a traveller which moves on a measurement way while positioning the 
•upported measuring device 
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